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CALIFORNIA DIVISION OF MINES AND GEOLOGY
Fault Evaluation Report FER-2B

March g9, 1977

Name of faylié(s): Red Mountain fault.

Location of faults: White Ledge Peak, Pitas Polnt and Ventura 7.5'

quadrangles, Ventura County.

3, Reason for evaluation: Part of 10-year program; reported Holocene

activity. uz e, Eg (977, wenk /o aﬁum@éf Mc/.it’fcéi/m)
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5. Summary of available information:

The earliest published data on the Red Mountain fault comes from

Putnam (1942, p. 709), who described the fault as below:

"The Red Mountain thrust extends westward on the south side of Red
and Rincon mountains for 13 miles from the western end of Sulphur
Mountain to the ses at Rincon Point, The fault trace curves sharply

from north-south east of the Ventura River to east-west on the west
slde of the river. This change in trend is closely ralated to the
Red Mountain dome. The fault dips north or west at 40 to 650
through most of its length and thrusts Miocene strata over Pliocene,
except near Padre Juan Canyon where lowermost Pico (''Repetto'') shales
are brought in contact with uppermost Pico clay shales.

"The thickness of each Miocene formation gropping out on Sulphur
Mountain averates about 2000 feet. West of the Ventura River the
same formations north of the fault are attenuated fault-slivers

only a few hundred feet thick. There is little breccia along the



fault, despite the displacement of several thousand feet, and
evidence of faulting is often difficult to find, This is true
in Padre Juan Canyon where Pliocene shales, lithologically,
nearly identical and normally several thousand feet apart, are
in fault contact. The fault is marked by only a 6-inch band of
gouge exposed in an excavation for an oil well at the head of
a small tributary of Madranio Canyon. Here the sharply defined
fault plane dips 65° N.
NThe Red Mountain thrust is stil] active and has displaced the
500-foot marine terrace on Rincon Mountain and arched the Ventura
River terraces.'
(a-ﬂacﬁeiﬁ L
Putnam's map is on a planimetric base, and is too smal]Ascale to be

oh Pfﬂ"f'i

r‘eplottedﬂwi th any accuracy.

Dibblee's (1947) reconnaissance map of the ''Ventura' quadrangle
shows the Red Mountain fault as cutting Pico Formation {Ptiocene) but
not cutting Late Quaternary terrace deposits. Dibblee's Red Mountain

are
fault tracesﬁanshnwn on plate 2. Dibblee's mapping was utilized by
Jennings and Strand (1963) andé;én-;uﬂnggby Nichols (1974). Nichols
considered the Red Mountain fault as part of the ''Red Mountain-San
Cayetano-Santa Susanna-San Fernando Fault System' but admitted that a
wide gap exists between the Red Mountain and San Cayetano faults.
Nichols considered the system "active'', noting:

Geologic evidence that the fault system should be considered

active throughout its length is shown by location of eatrthquake

epicenters (including the San Fernando Earthquake of 1971),

ground water barrlers, and displaced alluvial sediments. In

addition, the unusually high fluid pressures in the Ventura

and San Miguelito oil fields are believed to indicate that

tectonic stress has accumulated along that section of the fault

system between the Red Mountain and San Cayetano faults., It

is possible that contained build up of this stress will eventually

result In sudden release, probably in the form of an earthquake

resulting from movement along one or more of the faults within
the Ventura County portion of the system.'

button (1962) mapped a fault which he thought might be a trace of
the Red Mountain fault (see plate 2), since it was a north-dipping

thrust fault. The youngest unit cut by the fault, as he mapped Tt, is

f.-
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Rincon Formation (lower Miocene), This fault is not overlain by any
younger units, except landslides. Dutton makes no note of the age of
the fault and notes that the amount of offset is unknown. The main
traces of the Red Mountain fault, as mapped by Dibblee (1947), and as
mapped by Weber, et al. (1973, 1975) are south of Dutton's field area.

The traces of the Red Mountaln fault shown in Weber, et al., (1973),
and Weber, et al., (1975), are the same. The traces were compiled from
an anonhymous source and is the best data available {(Weber, oral
communication, 1976)., Weber, et al (1973, p. 41) state:

"The Red Mountain and 5San Cavetano thrust fault zones, which

together nearly span the County should be considered active.

Holocene and Pleistocene sediments are displaced by the Red

Mountain thrust, and similar physiographic features on both

the Red Mountain and San Cayetano thrusts, also suggest Holocene

displacement. In addition, aerial photos show many ground surface

lineaments and other phenomena which may reflect Holocene or late

Quaternary faulting, and should be investigated.

Weber, et al (1975, p. 174}, in discussing the ''probable age of
latest movement'' concluded that the Red Mountain ''zone' is 'Late
Quaternary (Holocene in western-most portion)", based on Ziony, et al
(1974), and Buchanan and others (1973).

Perhaps the most definitive work was done by Geotechnical
Consultants, Inc. (1969). Several earlier versions of the 1969 report,
each with slightly different titles, are filed with the Ventura County
Public Works Agency. Joe Gonzales (1976) noted that the Red Mountain
fault crossed the Mobil 0il site and that he believed it was active.
Geotechnical Consultants, Inc. dug several trenches, one thirty-five

feet deep (it didn't get below the soil), and made several borings.

They were unable to identify any fault and finally gave up. Later,

 Ld
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after a rpad-cut was made to provide access to the ofl facility, they
inspected the cuts for the final as-graded report. The log of the cut
15 reproduced here as figure 1, There are two fault traces, one of
which offsets the base of the topgeil (which was not dated), and both
of which offset older soil horizons and terrace deposits. !n addition,
they also noted a more steeply dipping fault, which they called the

Mud Pt fault. This trace also cut terrace deposits (south of area shown
on plate I), but did not offset the soll. The Mud Pit fault could be
the southernmost trace of the Red Mountain fault zone, as mapped by
Weber, et al. (1975), or Dibblee (1947). One should note that the Mud
Pit fault dips to the east and southeast,

Ziony, et al., (1974) classify the offset soil horizon noted above
as Holocene, and thus, asslgnﬁ'an age of Holotene to their entire
northernmost trace of the Red Mountain fault as well as to a queried
trace immediately west of the Geotechnical Consultants, Inc. site. To
the southernmost trace of Weber, et al. (1973, 1975) they assign a late
Quaternary age, using offset terrace deposits as evidence. Weber, et al.
(1975) use Ziony, et al, as a reference and indicateﬁ(a Holocene age for
the western end of the Réd Mountain fault; however, Weber, et al con-
cluded that the remaining fault traces were late Quaternary. |

tmmediately north of the western end of the Red Mountain fault,
both Weber, et al. {1976}, and Ziony, et al, (1974) depict several fault
traces or tineaments that may be a part of the Carpenteria fault (see

Bortugno, 1977), or the Red Mountain fault zone.
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Two other reports, based on first-order leveling afe pertinent.
Willott (1972) concluded that there was 2 cm. of vertical movement,
over a lh4-year period, across the Red Mountain fault near Highway 101.
Buchanan, et al. (1973) and Buchanan-Banks, et al. (1975 -- a revision
of the 1973 reference in which the raw data has been corrected) also
hote similar changes in elevation between 1939 and 1971. The slight
changes in elevation (130 mm. between stations K569 and M569 -- see
plate 2) identified along the coast were discounted by the authors

because of the possibility of man-induced subsidence in the oil fields

south of the fault. A profile along $tate Route 150 (now State Route 33),

however, showed a marked ehange-in elevation, even though non-tectonic
{oil field) subsidence occurred along the Ventura anticline. Survey
points approximately 3 km te the north of the anticline showed an
apparent (corrected) uplift of 0.14 m. between 1939 and 1968. Thus,

one may conclude that straln is either accumulating or being released

in the vicinity of the Red Mountain fault. However, there Is no reported
case of creep occurring on any dip-slip fault anywhere in the world.
Therefore, the former 1s probably the case.

Gonzales {1976) reported some buckled concrete slabs in a drainage
channel adjacent to the water treatment plant, which is in the Ventura
River flood plain, and lies on trend with the Red Mountain fault, He
stated the channel deposits are less than ten feet deep under the plant,
and felt that the bukling could be due to "creep' along the Red Mountain
fault. The city, upon learning abeut the damage, and the theory,

irmediately repaired the ditch, removing the evidence.
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6. Interpretation of air photos:

Fairchild air photos (from the Whittier Collection) flight €2978,
numbers Al through Aé and B10 through B18, flown Tn 1920, were examined
stereoscopically. (Prints have been requested for our files.) Features
observed are noted on plate 2. Also viewed were photos numbers A8
through A12, from flight €509 (1929). These latter photos were very

grainy, and the critical ground locations had been recently plowed.

&y

No fault-related features were obvious that had not already been recognized

on flight C297B.

The information plotted on plate 2 is based on a one hour
examination of these air photos; plates 3 and & show data based on an
addltlonal 20 hours of air photo interpretation, Thus, plates 3 and &
present the more detailed air photo data.

in general, | was Impressed with the numerous landslides in the
area (plates 3 and 4), which tend to obscure possible fault features,
West of Los Sauces Creek the most recently active fault trace is marked
by an obvlious scarp, about 20 feet high and 100 feet wide. This scarp
is not obvious elsewhére. A tonal 1lneament which could be the trace
of the low angle thrust which cuts the soil, is shown as a sinuous
lineament between the scarp in the terrace and Los Sauces Creek.

East of Los Sauces Creek, there are alsoc some tonal lineaments,
and some obvious changes in slope. However, the strata are approximately
parallel to the fault; thus, many or all of these lineaments could be
due to bedding.

A number of scarps, in bedrock also were noted (see plates Z and 3).
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However, most of thase scarps appear to be oriented such that, If

these features are actually fault scarps, the faults would be nearly
vertical or dip steeply to the south. The main fault (figure 1), which

showi as ceftng

is -krowm—to—cut the soil, is gently north~dipping. At least three
explanations of these scarps are possible. First, they could be the
heads of old landslides which have been highly dissected. Second, they
could be the result of movements on other (secondary) faults within the
Red Mountain fault zone. Third, these features could be due to differ-

ential erosional of the bedrock units,

7. Field observations:

Field cbservations are noted on plate 2. One important site
west of Los Sauces Creek was visited by me and other Division staff
onh December 12, 1976. This was the road cut logged by Geotechnical

(er-cofluvial 7}

Consultants, Inc. (1969). Here #he-sol1 horizon was obviously over-
thrust by older materials. This relationship is shown in photo 1 and
figure 1. This same site was visited again in January 1977. | attempted
to follow this fault trace to the sast. A few closely spaced branch
faults were noted (not plotted -- there were too many, "short''faults
to plot for the map to still be legible). These branch faults and the
native vegetation, coupled with the fact that the fault was not expressed
in the topography made it diffigult to follow this most recent trace of
the fault. However, this trace may fatlow '‘elosely the tonal lineament
west of Los Sauces Creek (plate 3). The stream deposits along Los
" Sauces Creek did not appear to be displaced, but these deposits may not
be mare than a few hundred years old. East of Los Sauces Creek the

slopes were more densely vegetated, Several fault traces, the dips of

o
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soil contact appears
offset here due to
configuration of cut;
not actually offset.

bench in cut

fault

Photo 1. The Red Mountain fault near

Los Sauces Creek. View, looking west,

of the offset soil horizon referred to

in the text. Late Pleistocene terrace
deposits (and older units) are thrust over
soil at this location




which ranged from about 4% north to 75° south, were noted in the
bedrock east of thé creek. ! could not determine which of these traces
was the most recently active trace, but | did note that more faﬁ]t traces
are present than have been mapped previously.

Additionally, Earl Hart and | visited the area west of Los Sauces
Creek in May 1976. At that time we did not see the road cut mentioned
above, nor were we convinced that any geomorphic features were present
that would conclusively demonstrate that recent faulting had occurred.
We did note at least two small faults offsetting terrace deposits
(northeast side down) in sec. 1, T. 3 N., R. 25 W, and sec. 6, T. 3 N.,
R, 24 W, These faults did not appear to be topographically expressed,
mor was the soil above apparently affected by them. It was not clear
whether these faults were a part of the Red Mountain thrust (secondary
normal faults in the upthrown block) or were a part of some other fault
system.

3. Conclusions:

West of Los Sauces Creek, the Red Mountain fault appears to be
fairly well-defined, The fault is known to cut a soil horizon and
thus, may be considered sufficiently active for zoning under the Alquist-
Priolo Special Studies Zones Act. However, this soil has not been dated
and cannot, therefore, be used as conclusive proof of Holocene fault
activity.

Fast of Los Sauces Creek, however, | must question thé adequacy
of the existing geologic maps. First, the most recently active trace i3
a low angle thrust near Los Sauces Creek, but the faults east of the

creek mapped by Weber, et al. (1975) and Dibblee (1947) do not appear

i2
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to be low angle thrusts. |In addition, Dibblee shows his mapped faults

as not cutting terrace deposits (he also showed the fault as bﬁrTed under
the tertace west of Los Sauces Creek). Putnam (1942) noted the difficulty
in mapping the Red Mountain thrust, specifically noting that there were
several traces a few hundred feet apart. Apparently, there are many
faults in the area. Although certain traces may be well-defined locally,
the most recently active or principal trace(s) does not appear to be
well-defined. This is in part due to the steep terrain, the numerous
landslides, and the difficulties inherent in recognizing thrust fault
features. The same may be said for the other faults and photo lineaments
north of the well-defined trace east of Los Sauces Creek. Also, the

only evidence or prohable Holocene activity is along the well-defined
trace west of Los Sauces Creek.

Secondly, Weber, et al., (1975), concluded that the Red Mountain
fault was probably Holocene in the westernmost part and late Quaternary
(non-specific) in the eastern part., | have found no evidence to the
contrary, except possibly for the Buchanan-Banks, et al. (1975)‘data.
However, these leveling data cannot be attributed to a sing?g;;;iui
trace and may be distributed over at least a 3-mile wide area.

Finally, my own limited work in the Pitas Point guadrangle
{(plate 3) suggests that the Red Mountain fault is most likely to be
actlve north of the principal mapped traces, and thus, may lie outside

of the Special Studies Zone that may be established on the basis of

existing data.

I3



9. Recommendations:

Those traces noted on plate 3 should be zoned, Zoning of the
Red Mountain fault east‘of Madranio Canyon is not feasible at this
time, More definitive data on the location of the active trace s
in this area, if indeed, there i3 an active trace, s needed.

10. Investigating geologists name; date:
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